Anti-proteinase 3 antibodies both stimulate and prime human neutrophils.
Anti-neutrophil cytoplasmic antibodies (ANCA) against proteinase 3 (PR3) are postulated to injure vascular endothelium by inducing cytokine-primed neutrophils to release proteolytic enzymes and generate reactive oxygen species. Anti-PR3 induce exocytosis, and since priming is associated with upregulation of plasma membrane proteins by exocytosis of intracellular granules, we tested the hypothesis that anti-PR3 prime neutrophils in the absence of cytokines. Isolated human neutrophils were incubated with or without anti-PR3. Superoxide release was determined by measuring the reduction of ferricytochrome C. Exocytosis of secretory vesicles and specific granules was determined by measuring the expression of CD35 and CD66b, respectively, using flow cytometry. Anti-PR3 (15 mug/mL) directly stimulated superoxide production and enhanced FMLP-stimulated superoxide production. Anti-PR3 (0.5 mug/mL) did not stimulate superoxide production but did enhance FMLP-stimulated superoxide production. Incubation of neutrophils with anti-PR3 resulted in time-dependent exocytosis of secretory vesicles and specific granules. Anti-PR3-induced exocytosis, but not superoxide production, was dependent on p38 mitogen-activated protein kinase. Conclusions. These data demonstrate that anti-PR3 can directly stimulate production of reactive oxygen species by neutrophils without cytokine priming, and that anti-PR3 prime neutrophils for increased FMLP-stimulated reactive oxygen species production. Anti-PR3 also induce exocytosis via a mechanism separate from their effect on reactive oxygen species production. These findings suggest that anti-PR3 ANCA may activate neutrophils and cause endothelial cell injury by multiple pathways, including some that are independent of priming by a second agent.